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RECENT PUBLICATIONS. 

REVIEWS. 

Plane Algebraic Curves. By Harold Hilton. Oxford, at the Clarendon Press, 
1920. 8vo. 16 + 388 pages. Price 28 shillings. 

Preface: "Though the theory of plane algebraic curves still attracts mathematical students, 
the English reader has not many suitable books at his disposal. Salmon's classic treatise supplied 
all that could be desired at the time of its appearance, but the last edition was published some 
forty years ago, and has been long out of print. It seemed therefore as if a new book on the 
subject might be useful, if only to bring some more recent developments within the reach of 
the student. 

"In the preparation of this volume I have made frequent use of the books written by Salmon, 
Basset, Wieleitner, Teixeira, Loria, &c. But most of the contents and examples are extracted 
from a very large number of mathematical periodicals. With the exception of the list at the end 
of Ch. XX, I have not attempted to give systematic references. In fact, in a field which has 
attracted so many workers, it would be almost impossible to trace the steps by which particular 
results have reached their present form. In some cases I cannot even remember whether a result 
is my own or not; but Chapters IX, XI, XVII, and XVIII contain most of my own contribu- 
tions to the subject. The solutions are mine for the most part, even in the case of examples 
derived from other authors. 

"In a book dealing with so wide a subject I can hardly hope to escape the criticism that I 
have included just that material which happens to interest myself, and have excluded other matter 
of equal or greater importance. I have not seriously dealt with problems of enumeration, such as 
'How many conies touch five given conies?' I have treated all curves with the same degree and 
singularities as forming a single type, and have not attempted to subdivide the type by considering 
all their possible positions relative to the line at infinity. I have not given the properties of 
'special plane curves,' unless they are representative of some general type, such as, for example, 
Cassinian curves, into which any quartic with two unreal biflecnodes can be projected. I have 
not included any discussion of curves of degree n for special values of n other than 2, 3, or 4. A 
thorough discussion of quintic curves would be very welcome, but at present the difficulties seem 
insuperable. At any rate very little work has been published on their properties. The reader 
will doubtless detect other important omissions. But on the whole I have tried to cover the 
limited ground I have selected with reasonable completeness. 

"No one can really master a branch of mathematics except by working at it himself. I 
make no apology, therefore, for the long lists of examples. The reader can select from them few or 
many, as he pleases. I have given hints for solution in most cases. I hope that these will be of 
real assistance to the student, setting him on the right track if he is in difficulties, enabling him 
to check the accuracy of his results, and giving him a guarantee that the examples are not of 
unreasonable difficulty." 

Contents — Chapter I: Introductory, 1-17; II: Singular points, 18-36; III: Curve-tracing, 
37-56; IV: Tangential equations and polar reciprocation, 57-68; V: Foci, 69-75; VI: Super- 
linear branches, 76-87; VII: Polar curves, 88-111; VIII: Plucker's numbers, 112-119; IX: 
Quadratic transformation, 120-136; X: The parameter, 137-160; XI: Derived curves, 161-185; 
XII: Intersections of curves, 185-200; XIII: Unicursal cubics, 201-213; XIV: Non-singular 
cubics, 214-240; XV: Cubics as Jacobians, 241-251; XVI: Use of parameter for non-singular 
cubics, 252-263; XVII: Unicursal quartics, 264-297; XVIII: Quartics of deficiency one or two, 
298-332; XIX: Non-singular quartics, 333-349; XX: Circuits, 350-371; XXI: Corresponding 
ranges and pencils, 372-383; Index, 385-388. 

Pioneers of Progress: Kepler. ("Men of Science" series, edited by S. Chapman.) 
By W. W. Bryant. London, Society for Promoting Christian Knowledge, 
1920. 62 pages + portrait frontispiece of Kepler. Cloth. Price 2 shillings. 
We have referred already {1921, 133) to the volume on Archimedes, by Sir 
Thomas L. Heath, in this admirable little series of biographies. 
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Last two paragraphs: "Kepler's fame does not rest upon his voluminous works. With his 
peculiar method of approaching problems there was bound to be an inordinate amount of chaff 
mixed with the grain, and he used no winnowing machine. His simplicity and transparent 
honesty induced him to include everything, in fact he seemed to glory in the number of false trails 
he laboriously followed. He was one who might be expected to find the proverbial 'needle in a 
haystack,' but unfortunately the needle was not always there. Delambre says, 'Ardent, restless, 
burning to distinguish himself by his discoveries he attempted everything, and having once ob- 
tained a glimpse of one, no labour was too hard for him in following or verifying it. All his 
attempts had not the same success, and in fact that was impossible. Those which have failed 
seem to us only fanciful; those 'which have been more fortunate appear sublime. When in 
search of that which really existed, he has sometimes found it; when he devoted himself to the 
pursuit of a chimera, he could not but fail, but even then he unfolded the same qualities, and that 
obstinate perseverance that must triumph over all difficulties but those that are insurmountable.' 
Berry, in his Short History of Astronomy, says 'as one reads chapter after chapter without a lucid, 
still less a correct, idea it is impossible to refrain from regrets that the intelligence of Kepler 
should have been so wasted, and it is difficult not to suspect at times that some of the valuable 
results which he embedded in this great mass of tedious speculation were arrived at by a mere 
accident. On the other hand it must not be forgotten that such accidents have a habit of happen- 
ing only to great men, and that if Kepler loved to give reins to his imagination he was equally 
impressed with the necessity of scrupulously comparing speculative results with observed facts, 
and of surrendering without demur the most beloved 1 of his fancies if it was unable to stand this 
test. If Kepler had burnt three quarters of what he printed, we should in all probability have 
formed a higher opinion of his intellectual grasp and sobriety of judgment, but we should have 
lost to a great extent the impression of extraordinary enthusiasm and industry, and of almost 
unequalled intellectual honesty which we now get from a study of his works.' 

"Professor Forbes is more enthusiastic. In his History of Astronomy, he refers to Kepler as 
'the man whose place, as is generally agreed, would have been the most difficult to fill among all 
those who have contributed to the advance of astronomical knowledge,' and again A propos of 
Kepler's great book, 'it must be obvious that he had at that time some inkling of the meaning of 
his laws — universal gravitation. From that moment the idea of universal gravitation was in the 
air, and hints and guesses were thrown out by many; and in time the law of gravitation would 
doubtless have been discovered, though probably not by the work of one man, even if Newton had 
not lived. But, if Kepler had not lived, who else could have discovered his Laws?'" 

Contents — Chapter I: Astronomy before Kepler, 5-12; II: Early life of Kepler, 13-18; III: 
Tycho Brahe, 19-27; IV: Kepler joins Tycho, 28-34; V: Kepler's laws, 35-51; VI: Closing 
years, 52-57; Appendix I: List of dates, 59; II: Bibliography, 60; Glossary, 61-62. 

Carnegie Institution of Washington. Year Book No. 19, 1920. Published by the 
Institution, Washington, U. S. A., January, 1921. 

In referring to the publications of the year ending October 31, 1920, the president remarks 
that "three may be cited by reason of their diversity in subject-matter and by reason of special 
contemporary interests they have aroused." He then proceeds (page 13): "Attention was 
invited in the report of a year ago to the publication of Volume I of Professor Dickson's History 
of the Theory of Numbers. Volume II (octavo, pp. xxv + 803) of this work has appeared during 
this year. It is devoted to what is now called 'Diophantine Analysis,' cultivated alike by the 
ancient, the medieval, and the modern schools of mathematicians. It is remarkable as the branch 
of mathematics which has the greatest number of devotees; and its history shows well how 
the higher developments in science are evolved, in general, out of amateurism and dilettantism. 
Hence the desirability of commending both these latter stages while at the same time urging 
individuals to linger in neither. It is especially noteworthy in the volume in question that the 
French statesman Fermat (1601-1665) should be one of the most prominent of the many famous 
names which adorn this sort of analysis. It has turned out, in fact, that he is more distinguished 
for his Opera Mathematica than for his high conduct as councillor for the parliament of Toulouse." 

Benjamin Boss, director of the department of Meridian Astronomy, makes report on pages 
201-207, and Director G. E. Hale gives a summary of the year's work at Mount Wilson, observa- 
tory- 

George Sarton makes report (pages 383-385) concerning his work in the History of Science, 



